Purpose: The goal of this paper is to explore the trend of FDIs in the Czech Republic and its changes in recent years using the gravity model. Apart from traditional variables used in FDI models we also introduce IFRS in national accounting rules.
Introduction
Empirical results show that foreign direct investment abroad stimulates the growth of exports from countries of origin, and consequently, this investment is complementary to trade (Fontagné, 1999) . Foreign direct investments are understood to support the growth of countries. Research on the relationship between IFRS and foreign direct investment has been performed in many economies, e.g. Gordon, Loeb, and Zhu (2012) , Márquez-Ramos (2011) , Okpala (2012) , Efobi, Nnadi, Odebiyi and Beecroft (2014) and Chen, Ding and Xu (2014) . Similar conclusions were found in studies concentrating on Eastern Europe Albu and Albu (2014) , Lungu, Caraiani, and Dascălu (2017) . In this context, it is assumed that one of influences of IFRS in Czech Republic is the attraction of FDIs.
In the Czech Republic, which is part of Eastern Europe, the relation was more challenging to establish empirically due to the weak capital market, which does not allow measuring the effect directly. Only 11 shares are listed on the Prague Stock Exchange as of 27.8.2019 . Therefore, we establish that the influence of external factors and influence of institutional forces inspired and influenced through institutional isomorphism (DiMaggio Powel, 1983; . We can observe gradual improvement over time as more and more companies are now using IFRS as their reporting standard. This is mostly motivated by trade relations with their clients or parents from other countries, where IFRS is used as accounting standard Prochazka (2017). In the Czech Republic intensive inflow of FDIs were observed namely in selected industries Szabo (2019) . In these sectors there are also many subsidiaries of foreign companies increasing production and efficiency of Czech economy, see Prochazka (2018) . Adopting internationally recognized rules and regulations is one of the key factors for better integration in the global economy and especially being part of the common Europe (Thalassinos and Stamatopoulos, 2015) .
Therefore we claim that the pressure for IFRS adoption results from coercive, normative, and mimetic isomorphism. Coercive pressure comes from international institution such as World Bank and the International Monetary Fund (IMF) and World Trade Organization (WTO), normative pressures come from the accounting profession and mimetic pressures come from the desire to attract multinational corporations to the country and the desire to attract international partners for local entities, which was effectively happening in reality since the first part of 1990s.
This study shows that whether the IFRS stimulates foreign direct investment of the Czech Republic, by using panel data techniques. The data set of the paper consists of trade partners of the Czech Republic within the European Union.
Literature Review
International accounting standards contribute to positive changes in the institutional environment in the country, which affects the economic growth of countries Wysocki (2011) , Gordon, Loeb and Zhu (2012) or Liu, Yao, Hu and Liu (2011) . In general, this relation is valid across the globe; however the direct impact is sometimes difficult to measure especially in less developed economies with underdeveloped capital markets. In our study we concentrate on the link between trend of FDIs and changing institutional environment in the Czech Republic, one of the countries in Central and Eastern Europe, which has lately undergone many institutional changes e.g., Judge, Li and Pinsker (2010), Albu, (2013) , Phan, Joshi and Mascitelli (2016) , Thalassinos and Kiriazidis (2003) , Thalassinos (2008) and Miteski and Stefanova (2017) .
Studies on FDI in the Czech Republic
Coming from the general macroeconomic perspective, it is assumed that the contribution of FDI is an essential factor of the countries development. Alfaro, Chanda, Kalemli-Ozcan, and Sayek (2004) explored links among foreign direct investment (FDI), financial markets and economic growth. Their research came to conclusion that "FDI alone plays an ambiguous role in contributing to economic growth." However, "countries with well-developed financial markets gain significantly from FDI" see Alfaro, Chanda, Kalemli-Ozcan and Sayek (2004, p. 22) . Babuněk (2012) explored the character of FDI in V4 countries and as a compact group using FDI per capita. The author found that there remain significant differences between the countries (MacGregor Pelikánová, 2019), especially when taking into consideration the nearest trading partners Germany and Austria.
Although there are many other contributing factors, mostly of institutional and conceptual nature (MacGregor Pelikánová, 2017) , that the study did not take fully into consideration. Maitah, Hayat, Malec, and Eldeeb (2014) researched the impact of FDI on employment in the Czech Republic. The authors investigated long term relationship between FDI, GDP and host country employment on data form 1993-2011. The authors found that the major positive role is played by multinational companies, which use the appropriate economic incentives and convenient environment to FDI inflow. The effect of FDI inflow is observed mainly by an increase in GDP and employment will impact positively on capital investments thus money flow to country from outside will be increased (Uğurlu, 2010) .
Several studies concentrate on positive FDI spillovers: e.g., Smarzynska (2004) explored the existence of positive spillovers initiated by FDIs initiated by presence of multinational firms and found that "firm productivity is positively correlated with the extent of potential contacts with multinational customers but not with the presence of multinationals in the same industry" (Smarzynska, 2004, p. 7) . Subsequently, Arnold, Javorcik and Mattoo (2007) explored the situation in the manufacturing sector in the Czech Republic, where they researched the effects of services liberalization with the use of firm-level data for the period 1998-2003. In particular they examined the link between services sector reforms and the productivity of domestic firms in downstream manufacturing. Their study reached two conclusions. They found that "services policy matters for the productivity of manufacturing firms relying on services inputs" and "there is evidence that opening services sectors to foreign providers is a key channel through which services liberalization contributes to improved performance of downstream manufacturing sectors" (Arnold, Javorcik and Mattoo, 2007) . Havranek and Irsova (2011) concentrated on vertical spillovers from FDIs using meta-analysis. In their study exploring 47 countries they found that there is "robust evidence consistent with knowledge transfer from foreign investors to domestic firms in supplier sectors" (Havranek and Irsova, 2011) . Irsova and Havranek (2013) explore determinants of horizontal spillovers from FDI. Using a large sample of 1,205 spillovers around the world the authors found that the extent of positive spillover: "The nationality of foreign investors is essential: when the technology gap of domestic firms with respect to foreign investors is too large, horizontal spillovers are small."
Moreover, spillovers are likely to be smaller with higher trade openness and better protection of intellectual property rights in the host country. On the other hand, higher levels of human capital in the host country are associated with larger spillovers. Finally, investment projects in the form of joint ventures with domestic firms bring more positive spillovers than fully foreign-owned projects (Irsova and Havranek, 2013) .
Similarly, like any investment, FDI has its lifecycle. After the initial period of growth followed by FDI inflow, the investment reaches maturity, which will be naturally followed by decline. At the maturity stage, the investment generates the highest cash flows. So it depends whether the venture decides to continue in operations or not. The decline can be slowed down by timely introduction of innovation. A different situation occurs when the foreign company repatriates the profits generated in the host country and leaves. In this case the money will leave the country. It remains a question, whether the host country has created enough potential for favourite conditions for innovations itself.
The profitability of Life cycle of FDI in the Czech Republic was studied by Novotny (2018), who researched the profitability life cycle of FDI on a panel of both advanced and emerging mostly European countries. For the Czech Republic the author found that "The first and the third scenario delimitate the likely future path of total FDI earnings… yearly total FDI earnings outflows will remain at levels above EUR 10 bn. (6% of GDP) until 2018. They will then decrease and stabilize at around EUR 6 bn." After that in summary the author expects "FDI to continue to play an important role in determining the balance of payments in the Czech economy in the coming decades in spite of the fact that according to our baseline scenario the economy will record only a very gradual increase in new green or brown-field FDI inflows" (Novotny, 2018 (Novotny, , pp. 1632 (Novotny, -1633 . Recent facts about FDI in the country in comparison with V4 provided Szabo (2019) , who delivered an analysis of foreign direct investment in the Czech Republic since the 1990s to 2019 and concluded that: "As the ratio of the FDI stock to GDP has grown six-fold since 1993, FDI has become a major contributor to the country's development. The authors suggest that "traditional incentives provided for FDI such as tax reliefs, tax breaks, and cash grants should be provided in a way that does not discourage domestic entrepreneurs to invest in their own country and ensure tax transparency, fairness and compliance with state aid regulations" (Szabo, 2019, p. 11 ).
Human Capital and Growth
Development and implementation of IFRS on accounting in the Czech Republic were researched among others by Sucher and Jindrichovska (2004) , Nerudova and Bohusova (2008) , Procházka (2010) , Procházka and Ilinitchi (2011) , Jindrichovska and Kubickova (2016) , Procházka (2017; and Ugurlu and Jindřichovská (2019) who studied the relationship between import-export and IFRS in the Czech Republic using gravity model to see whether there is a correspondence between use of IFRS and country export and import
In their early study, Procházka and Ilinitchi (2011) suggest that different pattern of raising capital by companies across countries requires a more sophisticated approach to detect properly the influence of the IFRS adoption on mutual relation of labour and capital. With reference to the literature cited above, we propose to refine the level of IFRS adoption in each country depending on the scope of companies, for which financial statements based on IFRS are relevant. E.g. …"the amendment of Czech Act on accounting, whichfrom 2011allows certain non-listed companies to select the IFRS as the basis for the preparation of individual financial statements accepted for statutory purposes may have introduced a supportive factor boosting the inflow of foreign direct investments into the Czech Republic." For this reason, further analysis should not focus on the adoption of the IFRS by listed companies only, but the possibility to apply the IFRS by non-listed companies should be taken into account too. Procházka and Ilinitchi (2011 p. 94) , however, this inflow is mainly in the form of FDI investment in major MNEs, e.g. in automotive and sales. Which is pulling smaller local companies as suppliers as one of the forms of spillover effect. These findings are also repeated in Procházka (2017) where the author argues that there is a positive link on the performance of subsidiaries. Furthermore he suggests, that a high-quality IFRS adoption in a chain "foreign parent-local subsidiary" may positively affect an undeveloped accounting practice in a transition country if the number of such subsidiaries is significant.
Data and Model

Czech FDI Inflow and FDI Outflow Some Background Information
The biggest volume of inward FDIs came to the Czech Republic in the early 1990s. Nowadays the Czech enterprises are intertwined with foreign companies -about 85 percent of operations are owned by foreign enterprises, the majority of which come from Europe and less than five percent come from outer countries. As it can be seen the major FDI to the Czech Republic came from Germany, and Netherlands and to lesser extent from Luxembourg, Austria, and the UK. Investment by MNCs from the EU has continuously stayed above 85% of all FDI in the country (Szabo, 2019) . The main motivation for foreign companies to invest in the Czech Republic was its favorable investment climate and the high return on investments -above 10 percent. The country has provided one of the highest FDI rates of return in the EU At 13.04% the Czech Republic had the highest return on FDI in the EU in 2015 (OECD, 2017). As to FDI Outflow, the biggest share has Cyprus and Netherlands, Luxembourg, and the Slovak Republic.
Data Issues
For our measurement, we collected 25 European Union member countries 4 data that have bilateral FDI with the Czech Republic. In the data set we used, there are many zero values for inward and outward FDI. We deleted the countries which have more than five zero values in these variables; in other words if any country has no inward or outward FDI more than five years we removed the country. Thus Belgium, Finland, Greece, Latvia, Lithuania, Portugal are omitted. We analyze a panel of bilateral FDI for 19 EU countries (with the Czech Republic) over the period 2008-2017. We use the gravity model which is originated from the "Law of Universal Gravitation" by Isaac Newton in 1968 and adopted its formulation to trade (Muratoglu, Ugurlu and Muratoglu, 2017) .
In the gravity model literature, an imported issue is discussed for this version of the data; zero trade problem. In the gravity model literature, if there is no trade or trade value is zero between two countries for a year, it is called a zero trade problem. Generally, in gravity models variables are used after taking their logarithms, therefore because the log of zero is not defined zero trade flows will be dropped (WTO, 2012) . WTO (2002) argues several ways to solve this, three different approaches to handle this problem: truncating the sample by dropping the observations with zero trade (Van Bergeijk and Oldersma, 1990; Wang and Winters, 1991; Raballand 2003) use this approach adding a small constant to zero values then taking their logarithms and estimating the model in levels. However, if second and third approaches are used, OLS estimation will not be correct. Therefore two techniques are suggested to use in these two approaches; using a Tobit estimator (Rose, 2004; Soloaga and Winters, 2001; Anderson and Marcouiller, 2002) and using Pseudo Poisson maximum likelihood (PPML) estimator. Comparing appropriates of these two techniques "Tobit model is not the appropriate model to explain why some trade flows are missing" (Linders and de Groot, 2006) and in the presence of heteroskedasticity, the PPML is a robust approach (Santos Silva and Tenreyro, 2006) . Baltagi, Egger and Pfaffermayr (2014) link the zero trade problem with trade relations of the countries. Small countries may not have trade relations with all possible trade partner countries. Although we investigate FDI data in this paper, we have zero values for bilateral trade, both FDI inward and FDI outward have zero values. Therefore we have a certain version of zero trade problem, and to solve this we will use the PPML model. Procházka and Ilinitchi (2011) , Gordon, Loeb and Zhu (2012) , Lungu, Caraiani and Dascălu (2017) , Chen, Ding and Xu (2011), Nejad et al. (2018) , Baltagi, Egger and Pfaffermayr (2014), Beneish, Miller, and Yohn (2015) are the latest papers which used PPML model to overcoe the zero trade problem. Whereas Busse, Könniger, and Nunnenkamp (2010) do not use IFRS dummy it is convenient paper to understand the relationship between macroeconomic variables and FDI. Procházka and Ilinitchi (2011) is a theoretical paper, Busse, Könniger and Nunnenkamp (2010) use "gravity-type model", PPML and GMM estimation, Gordon, Loeb, and Zhu, (2012) (2011) these papers do not use any distance variable, therefore we can say that they do not think that a distance has impact on Visegrad FDIs. Some of these papers use FDI inflow some of use FDI outflow variable as an independent variable. Charles, Ding and Xu (2011) use summation of the absolute values of FDI flows and FDI outflows as a different approach for a dependent variable. Moreover, independent variables in these papers are various. Table 1 shows independent variables of the selected papers and their significance, and direction of the coefficients. Busse, Könniger and Nunnenkamp, 2010 2: Gordon, Loeb and Zhu, 2012 3: Lungu, Caraiani and Dascălu, 2017 4: Chen, Ding and Xu 2011 5: Nejad et al. (2018 a: Model 1 in the paper b:Developed countries. c: EU countries d: Model 6.1. in the model. E: Model 2 in the paper. sig: significant, pos: positive, neg: negative BIT : Bilateral investment treaty RTA: Dummy regional trade agreement, GDP: Real GDP, DiffGDPC: Difference between source and host countries' GDP per capita, Growth: Real GDP growth rate of host country in percent, Openness: Sum of imports and exports in percent of GDP (host country), SIZE: Log of GDP in current US dollars, capturing a market factor that attracts FDI. GDPCAP and GDP_CAP: GDP per capita in current US dollars scaled by 1000, capturing a labor cost factor that attracts FDI. GDPG: GDP growth measured by dividing normal GDP with current year population, capturing a market factor that attracts FDI. OPEN: Absolute value of exports plus imports as percentage of real GDP, capturing an investment climate factor that attracts FDI Table 1 shows that Gordon, Loeb, and Zhu (2012) estimate model for developed and developing economies and find that there is a positive relationship between IFRS adoption and FDI inflows. Beneish, Miller, and Yohn (2015) investigate the effect of IFRS on debt, foreign equity, and FDI and found similar results with Gordon, Loeb, and Zhu (2012) in terms of FDI.
Results
Based on the literature above we decide to use the sum of FDI inflow and FDI outflow (FDI inflow+FDI outflow) as a dependent variable 5 mostly based on Charles, Ding and Xu (2011) . Because if we estimate gravity model, the dependent variables are GDP of the Czech Republic (GDP_h), GDP of the partner countries (GDP_p), distance between the countries (DIST), the population of the Czech Republic (POP_h), population of the partner countries (POP_p),
We use some dummy variables these variables are IFRS dummy (IFRS), Border dummy (border) and Visegrad dummy (VIS). See Appendix I for the definitions of dummy variables. Except for dummy variables, GDP, population data were collected from the World Bank World Development Indicators database and distance between the countries from CEPII. FDI data were collected from the Czech National Bank. Dummy variables were calculated by authors. We estimate the PPML model because of the zero trade problem that was mentioned above. The estimated regression model is:
where i=1 and shows the host country and j=1 to 19 and shows partner countries, shows the error term. We use the logarithm of the variables except for CPI, because CPI values are ratio values, thus they have not big variation comparing to other variables. Definition and descriptive statistics of the variables and the correlation coefficients are provided in the appendix.
According to the dependent variables of the models, we estimated three different models. The dependent variables are lninflow, lnoutflow and lnFDI which is calculated as logarithm of sum of FDI inflow and FDI outflow. In the first model GDP of partner country, population of the host country, distance, CPI of host and partner country and Visegrad and border dummy are significant. Thus, the model results show that FDI inflow of the Czech Republic is positively affected by partner country GDP and its own population and CPI, distance. However partner countries CPI a distance have negative effect on FDI inflow of Czech Republic. The second model; only Czech Republic CPI and Border dummy are statistically significant and positively affected. In the last model we nearly have same results with the first model. In the third model with aggregated FDI independent variable, IFRS is significant and positive. Therefore there is a positive relationship between IFRS and FDI accumulations in Czech Republic; in other words, IFRS usage has been increased the total FDI accumulation of the country. On the other hand GDP of partner country, CPI of the host country, being Visegrad country, having a border increase FDI among the countries. The population of partner country and CPI of the partner country negatively affected the FDI. Note: *,** and *** shows %10, %5 and %1 level significance respectively.
Conclusion, Limitations and Avenues for Further Research
In this paper, we explored the impact of traditional macroeconomic variables on foreign direct investment in the Czech Republic with the use of two specifications of the gravity model. We have found that gravity model works for FDI in the Czech Republic, albeit the IFRS dummy representing change of accounting environment show as significant under model with the sum of inward and outward. In light of previous literature in this area we suggest that better specification is needed, or a change in approach -not to explore the IFRS in isolation of only one country. In case of Foreign Direct Investment, we expect that the links between investing and recipient countries will be stronger creating room for long term working relationship from an institutional or economic standpoint because we can perceive long term engagement on both sides and not just a short term action or one-of trading operation. Also, in particular case of multinational companies, the recipient country must offer to the investing party more opportunities than provide comparative home investment opportunities.
Institutional background provided by the country is important to attract the FDIs, however since there is already big proportion of foreign companies in place in the Czech Republic the influence of new FDIs will not be so easy to capture and different specifications talking into account more qualitative features would be recommended see e.g. Nejad et al. (2018) . It would also be interesting to concentrate on the effect of FDI spillovers and impact of FDIs in specific sectors of the economy.
New institutional change is a result of coercive and normative pressures and leads to greater isomorphism with the institutional framework of surrounding European economies thus enabling more flexible and operational trade relations with positive impact on effectiveness of FDIs in the Czech Republic. Currently, there is a new accounting act in preparation that will institute compulsory IFRS adoption in all Czech companies. Therefore it will be interesting to analyze the situation in a few years time to explore the state of normative isomorphism.
